Aging-associated immunosenescence via alterations in splenic immune cell populations in rat.
Immunosenescence is the decline of the host immune system due to aging, resulting in various complications. The splenic lymphoid nodule is the pivotal compartment involved in immunosenescence. In this study, we investigated the important changes in the splenic immune cell populations of aged rats (18-24 months) in comparison with young rats (3-5 months). We, also, studied the effects of aging on the activities of total superoxide dismutase (T-SOD) and malondialdehyde (MDA) levels in spleen in both groups, besides the changes of the splenic architecture. Furthermore, immunohistochemical staining was performed to detect the aging effects in T cells, B cells, macrophages, granulocytes, mast cells, proliferating cells, apoptotic cells, and cells positive for IL-1β, IL-6, and TLR4. The aged rats had significantly lower spleen/bodyweight ratios and smaller splenic nodules, indicating a decline in general immunity in them. With aging, T-SOD activities decrease, while MDA levels increase, exhibiting that oxidative stress increases in spleens. In addition, the aged group also had significantly fewer T and B cells, macrophages, granulocytes, IL-6 and TLR4 immuno-positive cells, and proliferating cells in the periarterial lymphatic sheaths, marginal zone, and lymphoid follicles compared to the young group. On the other hand, the number of mast cells and apoptotic cells was significantly increased. Therefore, cellular immunity and humoral immunity were crumpled with age.